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Gower, Peter Nagel, Abebe Getahun, Samy Saber
and Roman Kassahun.
Mountain ecosystems have recently received considerable
interest based on the understanding that climate change might
have particularly serious, irreversible impacts on physical and
biological systems in these habitats. Land use changes also
continue to have a devastating impact on mountain habitats.
Quantitative data is being gathered across the globe to measure
changes and evaluate the most appropriate mitigating and
adaptive strategies. For Africa, few quantitative studies exist
whereby conclusions can be firmly established and this means
that a fresh focus on the region is required. We outline a current
project in Ethiopia that aims to establish a foundation for
understanding changes to upland ecosystems using amphibians
as indicators.
One of the most impressive landmarks on the planet is the
African Rift Valley, stretching 6,000 kilometres from
Mozambique in the south to Syria in the north. This rift also
marks part of the area of the Eastern Afromontane global
biodiversity hotspot (Mittermeier, et al. 2004). The region is a
key centre of biodiversity and endemism in Africa. About 70
percent of African land exceeding 1,500 m.a.s.l. is found in
Ethiopia, which is split into two main parts by the African Rift
Valley. The Bale Mountains in the southeast have some of the
largest areas of continuous Afroalpine and Afromontane forest
habitats. Across the highlands in the south western part of
Ethiopia remain the largest surviving patches of 'pristine'
montane forest. Today it is estimated that only about four
percent of the total 1.2 million square kilometres of Ethiopia
is covered with forests. Habitat fragmentation by human
activities has accelerated the loss of the natural forests
(Taddese, 2001). This human influence will likely increase
according to future population growth estimates.
Extreme and localised climatic conditions at altitudes
exceeding 1,500 m.a.s.l. have led to the occurrence of
different vegetation belts and a corresponding diversity in the
flora and fauna. Endemic flagship species, such as the
Ethiopian wolf (Canis simensis) and the Mountain Nyala
(Tragelaphus buxtoni), together with other remarkable
mammal and bird species are found in the Ethiopian highlands,
and are completely or partially restricted to these habitats.
For many species, however, particularly 'lower' vertebrates and
non-vertebrates, our understanding of biodiversity patterns is
poor. This is worrying for several reasons, but chief among
them is the absence of indicator species that might reveal
complex, human-induced ecosystem changes and inform
conservation management strategies. Detailed information is
available only for larger flagship taxa, but their suitability as
indicators of ecosystem health is questionable. For example,
the Ethiopian wolf, although restricted to high elevations,
ranges over relatively wide habitat types and is therefore likely
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Figure 1: Gughe Mountains, Ethiopia, Gina River in Doshka Forest. Insert bottom left – endemic highland frog Leptopelis ragazzi. Insert top right – Degraded landscape around Dorze and
Doshka Forest. Photo: S Loader.
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PARADISE LOST? Conservation of
Mount Marsabit Forest Ecosystem,
Northern Kenya
Wario R. Adano
The mountain, the lowlands and the forest ecosystem
Marsabit Mountain rises from northern Kenya’s vast low-lying
arid region. During the dry season, the surrounding lowlands
are expanses of desert-like environments, often dotted with
patches of dry grass and leafless thorny shrubs. In the lowlands,
temperatures are over 30 degrees Centigrade and the mean
annual rainfall is hardly 300 millimetres. However, around the
mountain, the temperature is always about 26 degrees
Centigrade and the mean annual rainfall is about 800
millimetres. The mountain’s lush vegetation and biodiversity-
rich forest ecosystem is very different from the surrounding
lowlands and is considered one of Kenya’s most ecologically-
sensitive biodiversity hotspots.
Over the millennia, the coolness of the mountain has created
a small ‘tropical cloud forest’ on its misty peaks. The forest’s
Buffalos at Sokorte Dika in Marsabit forest. Photo: R Eva.
to be less sensitive to smaller scale habitat disruptions. Other
taxonomic groups might be better for investigating the impact
of land use changes in these hotspots of biodiversity.
Amphibians are important components of species assemblages of
many terrestrial ecosystems, often having a diverse number of
species occupying a range of niches. Amphibians are often
considered to be good habitat indicators, given their usually
relatively narrow environmental tolerance. The limited tolerance
of amphibians means that populations can rapidly change in
response to ecosystem change (Stuart et al. 2004). Almost one-
third of the world’s ca. 6,000 amphibian species are threatened
by extinction, with 168 species recently recorded to have gone
extinct. Such recent and rapid declines, greater than for any
other vertebrate group, are correlated with a number of factors
(Stuart, et al. 2004). Among these factors, habitat change seems
to be connected to many amphibian population declines.
The use of amphibians in conservation studies ranges from
focusing on single species to whole assemblages being used as
indicators ‘measuring’ broader changes (Stuart et al. 2004).
Because patterns of their diversity strongly match areas
identified as ‘hotspots’, amphibians seem to be important
potential indicators of species and habitat diversity. For Ethiopian
amphibians, however, we are hindered by a poor understanding
of their diversity and distribution (Largen, 2001). Despite this,
previous work has revealed a comparatively high diversity for
Africa, particularly located in the mountain regions of Ethiopia.
The paucity of detailed information on Ethiopian highland
amphibian biology is particularly worrying given the amount of
natural habitats that are increasingly being lost in Ethiopia
(Taddese, 2001). These habitat losses pose a serious risk to
amphibian species, which have highly restricted and fragmented
habitat ranges. Understanding how habitat change is impacting
amphibian communities, and by inference other taxonomic
groups, requires basic data on the range of species.
We have initiated a project that aims to improve understanding
of amphibian diversity and distribution. This will be achieved by
using traditional taxonomic approaches, DNA assessment of
populations, and GIS data. With these data we will be able to
better understand the distribution of amphibian species in the
highlands of Ethiopia and their taxonomic and conservation
status. Eventually, this data will be utilised to address questions
on how amphibian communities are responding to land use
changes and predicted climate change. Preliminary evidence
from our work conducted in the Bale mountains, a hotspot of
amphibian diversity, suggests that there has been significant
recent change to forest habitats. We are currently investigating
the influence on the species endemic to Harenna forest in the
Bale Mountains and how amphibian distribution and diversity has
changed compared to historical records. Our work has also been
extended over the rift to the south west forests of Ethiopia
(Figure 1). The new data is being used to address the evolutionary
history of the rift-mountains, and how the formation and changes
in the rift have influenced organismal diversification.
Over the coming years, our work will map species units across
the Ethiopian highlands in order to gain a better understanding
of amphibian populations. We will utilise this information to assist
in assessing conservation priorities across the rift-mountains. At
specific sites we will also assess how land-use changes have
impacted biological communities. Mitigation and adaptive
strategies in the conservation of mountain ecosystems rely on
quantitative data on physical and biological systems – our project
aims to contribute towards this goal.
